IR spectra of cytochrome c denatured with deuterated guanidine hydrochloride show increase in beta sheet.
Attenuated total reflectance Fourier transform IR (ATR-FTIR) spectra are obtained for horse heart ferricytochrome c in solutions of 0-7M guanidine hydrochloride and deuterated guanidine hydrochloride. Substitutions of deuterium for hydrogen in both the denaturant and protein provide resolvable amide I spectra over a wide range of denaturant concentrations. Deuteration enhances the ability to measure the true protein IR spectrum in the amide I region in which the secondary structure can be deduced, because spectra in D(2)O are less prone to spectral distortion upon background denaturant subtraction than spectra in H(2)O. Other investigators studying equilibrium unfolded cytochrome c were limited to guanidine concentrations below 3.0M because of detector saturation. Detector saturation is avoided with the use of ATR-FTIR spectroscopy, allowing one to obtain protein spectra at high denaturant concentrations. Second derivative spectra of samples show reductions in alpha helix and increases in beta sheet at high denaturant concentrations, contrary to expectations of finding primarily a random coil secondary structure. Using this new technique, the protein was estimated to consist of 51% beta sheet and only 15% random coil in the presence of 6.6M deuterated guanidine hydrochloride.